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birders throughout much of the Amazon basin, where it forages in the canopy of 
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fruit and arthropods, with fruit recorded more often. https://neotropical.birds. 
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Articles sent to Animal Keepers’ Forum will be reviewed by the editorial staff for publication. 

Articles of a research or technical nature will be submitted to one or more of the zoo 

professionals who serve as referees for AKF. No commitment is made to the author, but 

an effort will be made to publish articles as soon as possible. Lengthy articles may be 

separated into monthly installments at the discretion of the Editor. The Editor reserves 

the right to edit material without consultation unless approval is requested in writing by 

the author. Materials submitted will not be returned unless accompanied by a stamped, 

self-addressed, appropriately-sized envelope. Telephone, fax or e-mail contributions of late- 

breaking news or last-minute insertions are accepted as space allows. Phone (330) 483- 
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FROM THE PRESIDENT 

Thank you to all who 

served the organization 

and to those who have 

stepped into the new 

leadership roles! 
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The leadership of AAZK’s Committees and Programs has undergone a great deal 

of change since July and I wanted to take this opportunity to share information 

about these changes with the membership. The Chair of the Communications 

Committee and the Manager of the National Zoo Keeper Week program both moved 

into positions serving on the Board of Directors. The Safety and AAZK Resource 

Committees both saw the only Chairs to have ever served these new teams, Kelly 

Murphy and Robin Sutker respectively, step down to pursue new opportunities in 

their careers. Jessica Biggins resigned as Chair of the Grants Committee, a team 

overseeing thousands of dollars in grants supporting members and conservation 

efforts. Finally, Janet McCoy resigned after over 30 years as Chair of AAZK’s Awards 

Committee. I would like to take the time to recognize the individuals who have 

stepped into the leadership positions for the organization. Congratulations to all of 

the new Committee Chairs and Program Managers and thank you to all of those who 

served in these roles. 

AAZK Resource Committee: Jenny Owens - ARC@AAZK.org 

Awards Committee Chair: Erika Defer - Awards@AAZK.org 

Communication Committee: Joy Kotheimer - Communication@AAZK.org 

Grants Committee: Laura Chapman - Grants@AAZK.org 

National Zoo Keeper Week Program: Jenna Schmidt - NZKW@AAZK.org 

Safety Committee: Sara Morris - Sara.Morris@AAZK.org 

Thank you to all who served the organization and to those who have stepped into 

the new leadership roles! As a shout out to all members who may be interested in 

joining an AAZK Committee or Program, these changes mean that many of these 

teams will have openings so keep your eyes open for advertisements on AAZK’s 

social media accounts and e-blasts. 

Cheers, 

A i ee 
Paul 

Paul.Brandenburger@AAZK.org 
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ANNOUNCEMENTS 

Firafcantanal AAZK Professional Development Committee 

Development Second Call for Topical Workshop Applications for 

Committee the 2020 AAZK National Conference 

The 46" Annual AAZK National Conference 

Los Angeles, California 

August 30 — September 3, 2020 

Conference Theme: “Lights, Camera... Take Action!” 

The AAZK Professional Development Committee is pleased to announce the second call for Topical 

Workshops for the 2020 AAZK National Conference hosted by the Los Angeles Chapter of AAZK. 

Deadline for Submission of Abstracts for Workshops: January 15, 2020 

Authors will be notified regarding acceptance no later than February 15, 2020. 

Workshops Format 

Workshop subjects should be in-depth explorations of animal health, animal management, taxa-specific 

husbandry, conservation, and keeper professional development. Workshops should be two hours in 

length. Subjects that require more than two hours should be submitted as “Part One” and “Part Two”. 

Abstracts should be no more than 250 words and should focus on the main theme of the Workshop. 

Open Topical Workshops 

The Open Workshop format will offer unlimited attendance (based on the capacity of the ballroom) and 

will be best suited for lecture-based workshops with a Q & A session at the end. 

Limited Topical Workshops 

Held in limited capacity breakout rooms, this format is best suited for small group interactive workshops 

and will have a cap on the number of participants. 

How to Submit Your Abstract for Consideration: 

Follow this link to fill out our Google Form Application: https://docs.google.com/forms/d/1pHyY8uGq__ 

ZakHyF9OsOOX-bzXiZDwjcyBuQdHaMaqjWA/viewform?edit_requested=true 

You may also e-mail PDC@aazk.org for a direct link to the Google Form, or visit the conference website 

for more information at https://www.aazk2020.org/ 

Any questions should be directed to PDC@aazk.org with ATTN: Topical Workshop as part of the e-mail 

subject. 
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Cotton-top Tamarins and Their 

Appropriateness as Pets 
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Introduction 
The wildlife trade can have a negative 

impact on biodiversity through the loss 

of species, the spread of pathogens, 

and the introduction of invasive flora 

and fauna into ecosystems (Baker et 

al., 2013; Felbab-Brown, 2011). The 

demand for animals intended for use 

in entertainment or as pets drives 

around 22% of both the illicit and legal 

branches of this market (Baker et al., 

2013). Experts warn that animal welfare 

is often compromised in the exotic pet 

trade, particularly during the capture 

and transport stages (Bush, Baker, and 

Macdonald, 2014). In a review of this 

specific topic by Baker et al. (2013), 

much of the relevant literature included 

details about animals that were ill, 

injured, malnourished, anxious, fearful, 

in pain, or deprived of food and water. 

In another case, researchers in South 

America reported witnessing traffickers 

gaining control over the primates 

that they were transporting through 

methods such as electrocution, tooth 

extraction, and suffocation (Shanee, 

Mendoza, and Shanee, 2015). 

There are a multitude of primate species 

commonly found in the exotic pet trade, 

many of which are protected under the 

Convention on the International Trade 

in Endangered Species of Wild Fauna 

and Flora (CITES, 2017; Harrington, 

2015). This contract currently lists 

56 threatened species of primates in 

Appendix I, which means that they 

are prohibited from being globally 

traded for personal ownership (CITES 

n.d.; CITES, 2017). In addition, the 

importation of monkeys and apes into 

the United States for use as pets was 

banned by the Centers for Disease 

Control and Prevention (CDC) in 1975 to 

reduce the spread of zoonotic diseases 

(CDC, 2016). 

Endemic to northwestern Colombia, 

the critically endangered cotton-top 

tamarin (Saguinus oedipus) is one 

species of primate whose trade is 

restricted by both CITES and the CDC 

(CDC, 2016; CITES, 2017; Savage 

and Causado, 2014). Even with these 

protections, the illegal pet industry has 

severely impacted its wild population 

(Savage, Guillen, Lamilla, and Soto, 

2009). Although there is no mention 

in the relevant literature as to how 

often people bring individuals of this 

species into the United States for this 

purpose, several U.S.-based websites 

list these tiny primates for sale. While 

it is possible that these are captive bred 

animals, there is some evidence that 

many types of primates intended for 

the pet trade are often taken from the 

wild (Harrington, 2015). Further, the 

United States is a leading importer of 

illicit wildlife, with a large number of 

live animals (including small monkeys) 

coming from Latin America (Deines, 

2017; Goyenechea and Indenbaum, 

2015; Harrington, 2015). 

There are currently three female 

cotton-top tamarins housed in a publicly 

viewable habitat located in the Primates 

of the World section of the Milwaukee 

County Zoo (MCZ). As a zookeeper 

employed in this area, I have often heard 

ZOO visitors comment that they would 

like to have one as a pet. Since my co- 

workers and I frequently interact with 

these monkeys in front of zoo guests, I 

have wondered if this could be a factor 

in further reinforcing the assumption 

that they would make good companion 

animals. This concern became the 

inspiration for the research described in 

this article. 

This study examined opinions of MCZ 

visitors regarding the appropriateness 

of cotton-top tamarins as pets, and their 

conservation status in the wild. Previous 

research found that people were more 

likely to view a common chimpanzee 

(Pan troglodytes) as a feasible pet 

species, and not endangered, if they 

observed one in an image witha 

casually-dressed person as opposed 

to seeing one in a photo alone (Ross, 

Vreeman, and Lonsdorf, 2011). However, 

in a 2016 pilot study that I conducted, 

anecdotal evidence supported the idea 

that MCZ guests were less likely to 

think of Goeldi’s monkeys (Callimico 

goeldii) as companion animals viewed 

in the presence of a zookeeper (i.e., a 

“skilled professional”) versus when seen 

alone. Based on this evidence, my first 

hypothesis was that survey respondents 

would be more likely to consider 

cotton-top tamarins as a potential pet 

species if they viewed an image of one 

alone or with a human in plain clothes 

versus one with a zookeeper. My second 

hypothesis was that participants 

would consider the species to be less 

endangered after they viewed the first 

two aforementioned photo treatments 

versus the latter one. 
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Image 2. Cotton-top tamarin with man in plain clothes. Composite image by Mark 
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Image 3. Cotton-top tamarin with zookeeper. Composite image by Mark Scheuber 
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Methods 
Prior to the survey, a colleague 

manipulated several photos with 

Adobe® Photoshop® Version CS6 photo 
editing software. This was done to 

ensure that the body positions and 

facial expressions remained almost 

exactly the same on the subjects in 

each of the resulting composite images. 

Each featured either a cotton-top 

tamarin alone (Image 1), with a man 

in plain clothes (Image 2), or witha 

male zookeeper in uniform (Image 3). 

At the recommendation of Dr. Stephen 

Ross, each was made to display the 

same neutral background to eliminate 

the bias that may have resulted 

from the perceived setting (personal 

communication, 12 September 2017). 

Images 2 and 3 feature a middle-aged 

white male to maintain consistency with 

the photos used in the aforementioned 

study by Ross et al. (2011) which 

included a man of the same race and 

approximate age. 

Four Zoological Society of Milwaukee 

docents took turns gathering data at 

the MCZ between 1000 - 1600 hrs. on 

three consecutive Saturdays during 

October 2017 (14, 21%t and 28"). Each 

administered a questionnaire via an 

electronic tablet to adult zoo visitors 

with Image 1 featured for the full six 

hours on the first and third day (due to 

lower zoo attendance from inclement 

weather), and Images 2 and 3 for three 

hours each on the second day. To collect 

the data, each docent stood off to the 

side of the main public pathway and 

approached the first group or single 

person that passed over a specific 

crack in the floor if they appeared to 

be over the age of 18. They addressed 

the individual closest to them in the 

selected group to discern if they were 

interested in participating. Once the 

person agreed to take the questionnaire, 

the survey collector asked them to view 

the appropriate image for that particular 

day and shift. Each was displayed 

as a 40.6 x 50.8 cm (16 x 20 inch) 

photograph mounted on a 1.68 m (5.5 

ft) tall floor easel. The survey collectors 

stated a brief description of what was 

being featured in each of the images, 

mostly to ensure that people understood 

that the person they were looking at 

in Image 3 was a zookeeper. They also 

allowed the participants to take as much 
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Table 1 shows the comparison between the p-values for each of the trial group responses to the 
three Likert-scale type statements on the survey. 

Average Responses 

on | i 
Critically Endangered Endangered 

= [image 1 

= Image 2 

« Image 3 

Healthy 

Conservation Status Options 

Figure 1 illustrates the percentage of survey responses regarding the perceived conservation status of 
cotton-top tamarins in the wild for each of the three image trials. 

time as they needed to look at the images 

and to complete the questionnaire. 

To reduce the likelihood that survey 

takers’ responses might be influenced by 

viewing signage specifically related to 

cotton-top tamarins, the questionnaire 

was conducted in an area just prior to 

the entry of the building where most of 

the zoo’s primates are housed. A total of 

172 MCZ visitors took the survey, with 57 

having viewed Image 1, 60 having viewed 

Image 2, and 55 having viewed Image 3. 

The survey contained a combination of 

seven different questions and statements. 

The initial three questions focused on 

demographics including gender, age, 

and Zoological Society of Milwaukee 

membership status. The next three 

statements sought to explore whether 

respondents thought that cotton-top 

tamarins would make good pets, if they 

would consider owning a cotton-top 

tamarin, and if they were familiar with 

cotton-top tamarins before their trip to 

the MCZ that day. These were presented 

in a five-point Likert-scale style, with 

response options that ranged from 

“strongly disagree” to “strongly agree.” 

The final question asked them to guess 

what the conservation status of cotton- 

top tamarins might be in the wild. There 

were four multiple-choice response 

options presented in a random order 

for each participant, which included: 

“thriving,” “healthy,” “endangered,” and 

“critically endangered.” 

Results and Discussion 
An analysis of the data demonstrated 

that my initial hypotheses were not 

supported. For instance, the results of a 

Fisher’s exact test suggest that there were 

no Statistically significant differences 

between the responses to any of the three 

Likert-scale type statements for those 

that viewed any of the three images (p 

>.05 in each case as shown in Table 1). In 

addition, a comparison of the statistical 

results for the multiple-choice question 

regarding the perceived conservation 

status of cotton-top tamarins in the wild 

implies that the responses between the 

three survey groups did not significantly 

vary (Figure 1). Thus, survey respondents 

were not more likely to view cotton-top 

tamarins as a potential pet species, nor 

less endangered, when they observed an 

image of one alone, with a person in plain 

clothes, or with a zookeeper. 

Interestingly, these findings are in stark 

contrast to those made in the chimpanzee 

study by Ross et al. (2011) that survey 

respondents were more likely to think 

that these apes would make good pets, 

and were not endangered, if they viewed 

one in a photo with a casually dressed 

person versus alone. They hypothesized 

that these results might be related to 

the familiarity that people have with 

these animals due to their appearance 

as anthropomorphic characters often 

featured alongside humans in some 

movies and commercials. In contrast, 

I have been unable to find even one 

popular media reference to cotton-top 

tamarins. Further evidence comes from 

the finding that 62.2% (n=107) of the 

total participants in my study selected 

either “strongly disagree,” “disagree,” or 

“unsure” in response to the statement 

that asked if they were familiar with 

cotton-top tamarins before their trip to 

the zoo that day. 

Fortunately, there were some promising 

outcomes of this study relating to 

attitudes about cotton-top tamarins as 

companion animals. For example, 67.4% 

(n=116) of the total survey takers did not 

agree that a cotton-top tamarin would 

make a good pet, while 72.1% (n=124) 

indicated that they would not be 

interested in possessing one. In addition, 

69.1% (n=38) of the 55 respondents that 

viewed the photo of the zookeeper with 

the cotton-top tamarin indicated that 

they did not think this species would 

make a good pet, while 76.4% (n=42) 

expressed disinterest in owning one. 

These results imply that interactions 

between zookeepers and individuals of 

this species do not increase the likelihood 

that zoo visitors would desire one as 

a pet. This information is particularly 

useful for the animal care staff and 

management at the MCZ to help alleviate 

any concerns about how the public might 

perceive this type of contact. 

Although these results are encouraging, 

a fair number of participants expressed 

uncertainty or had undesirable responses 
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Conclusion 
Zoological facilities accredited by the Association of Zoos 

and Aquariums, such as the MCZ, all strive to convey the 

importance of protecting species to their guests (Falk et 

al., 2007). Therefore, employees of these organizations 

must ensure that they are imparting appropriate 

conservation messaging to zoo visitors. Fortunately, the 

results of this study suggest that interactions between MCZ 

zookeepers and cotton-top tamarins do not give patrons 

the impression that these primates are not an endangered 

species or that they would make good pets. However, 

some of the findings also imply that a fair number of the 

total survey takers had potential gaps in knowledge and 

misguided opinions regarding the appropriateness of 

cotton-top tamarins as companion animals. These findings 

CE-25N & CE-40N HB-35N highlight the need for increased educational messaging 
~ =: = iA that serves both to dissuade people from wanting to own 
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these primates, as well as information 

about species-specific conservation 

efforts that they can support. 

Hopefully, this study will encourage 

zookeepers at other facilities to conduct 

their own research when they have 

concerns about how their interactions 

with zoo animals might be negatively 

influencing public perceptions. One 

suggestion for future inquiries would 

be to display subjects in images that 

feature a variety of natural, zoo exhibit, 

and anthropomorphic settings (e.g., 

office, bedroom, etc.). Past studies 

have suggested that background 

imagery may have an impact on survey 

takers’ attitudes regarding both the 

appropriateness of owning some species 

of primates, as well as their perceived 

conservation status (Leighty et al., 

2015; Ross et al., 2011). An Internet 

or phone survey instead of a face-to- 

face questionnaire might also provide 

additional insights. Research has shown 

that most zoo visitors already come 

through the gates with a relatively strong 

grasp on basic environmental topics (Falk 

et al., 2007). Thus, expanding similar 

studies outside of the zoo community 

could help examine the opinions of 

individuals from demographics that 

might not already possess knowledge 

about species conservation. 
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Food Presentation and Pest Control 

in a Chilean Flamingo Exhibit 

Allie Connair, Primary Aviculturist 

Tracy Aviary 

Salt Lake City, UT 

One of the struggles of feeding a flock of Chilean flamingos 

(Phoenicopterus chilensis) in an open-top exhibit at the Tracy 

Aviary during the summer is preventing pests from stealing food 

from the collection birds. Try as we might, it has been difficult 

to come up with a solution that allows keepers to provide the 

flock with sufficient food for each bird to meet their nutritional 

requirements without wasting more food than necessary. 

Increasing diets to compensate for food consumed by pests is a 

costly solution in the long-term and presenting diets in five- 

gallon, raised buckets, while preventing a certain selection of 

pests from being able to reach the food source, seems to create 

a scenario that is less appealing to hungry flamingos and causes 

unwanted food waste. Even accounting for standard seasonal 

changes in diet consumption, an estimated average of 30-40% of 

the offered pellet was going to waste daily. Our flamingo pellet 

was Offered in four of these water-laden buckets, but only a few 

flamingos were able to eat simultaneously from a single bucket, 

and the pellet would dry out too quickly, forming an unappealing 

lump of grain at the bottom of each bucket, and causing the flock 

to leave behind more food than desired at each feeding. These 

buckets also did little to deter pests, such as wild waterfowl, 

pigeons, and rats, from swiping the flamingo diet, but the buckets 

were still the most successful option attempted so far. So how 

does a keeper present food to a flamingo flock in a way that is 

appealing and accessible to the birds, but prevents pests from 

accessing the diets? 

A new style of flamingo feeder was designed and tested to 

improve the flock’s food consumption and reduce the pest 

presence on exhibit. The final feeder design succeeded in 

meeting these goals, allowing as many as 16 flamingos to 

access the diet at once, reducing pest presence on exhibit, and 

reducing food waste to an estimated average of 5-10% per day. 

The design was relatively simple, but contained several 

options for adjustability, which would prove vital during the 

introduction and training phase of implementing it on exhibit. 

The design was for a trough-style feeder made entirely of PVC 
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(Image 1). The body of the feeder was created from a 30 cm 

(12”) diameter, 180 cm (6’) long PVC pipe, capped at both ends, 

with a 25 by 150 cm (10” by 5’) rectangular opening at the top 

and a 2.5 cm (1”) drain valve at the bottom on one end. This 

pipe would be supported and elevated by a PVC sheet frame, 

smooth-sided to prevent any pests from clambering up the 

support structure. The frame would contain multiple settings 

to allow the body of the trough feeder to be adjusted in both 

angle and height, with the maximum adjustable height setting 

being 60 cm (2’). 

But how does this prevent pests from accessing the pellet? 

Raising the feeder a minimum of 30 cm (1’) above the ground 

prevents waterfowl and rodents from standing tall and 

reaching into the feeder to access the pellet. The rounded sides 

and narrow opening, while easy for a flamingo to maneuver, 

prevent pigeons and rodents from being able to jump up and 

find perching on the edge of the opening to access the pellet. 

Finally, since the water level in the trough feeder is maintained 

at halfway full, even if pigeons and rodents manage to reach the 

Image 1. Flamingo Trough Feeder Design 



opening of the feeder, they are unable to lean down and grab 

pellets from the water inside the trough. 

After approval by our Curator, the plans were passed 

along to the Facilities and Maintenance staff to undergo 

construction, and within a week, the flamingo exhibit had a 

new feeder (Image 2). This, as it turns out, was the easy part 

of implementing a new flamingo feeder. As many keepers 

are aware, flamingos are not the bravest of species, and 

often require time and patience to adjust to new objects or 

routines. The feeder was placed on exhibit in an unobtrusive 

location, where the flock could see and interact with the feeder 

if desired, so that the feeder became a normal fixture in the 

exhibit over the course of the winter before keepers trained 

the flock to use it. 

Acclimatizing the flamingo flock to the new feeder took almost 

eight months, primarily due to the decision to place the feeder 

at the start of winter and have it stay, unused, on exhibit through 

the winter to become a normal exhibit feature, but in the end Image 2. The new flamingo feeder in the exhibit. 

it has paid off immensely. The process for this acclimatization ee 

involved slowly decreasing the distance between the five-gallon n 

buckets, which the flock was familiar with eating from, and the 

new trough feeder, which was adjusted to the lowest possible 

height and angle settings. This worked well up to the point 

where the flock would eat from the buckets if they were resting 

inside of the trough feeder, but they would not take the next 

step to actually eat out of the trough feeder directly (Image 3). 

In order to finally get the flock to eat directly from the trough, 

I had to use our single hand-raised flamingo - which is used to 

eating from the hand - to convince the rest of the flock that the 

feeder was safe to eat from. I patiently allowed our hand-raised 

bird to eat from the hand, gradually decreasing the distance 

between hand and trough feeder, and finally lowering the 

hand into the feeder. The bird then made the connection that 

the feeder was full of food and began eating directly from the 

trough. Within 10 minutes, the rest of the flock was convinced 

of the feeder’s usefulness and five birds were eating directly 

from the trough. The remainder of the flamingo flock then 

quickly learned to feel comfortable eating their diet from the 

new feeder and the training was completed (Image 4). 

= 

Image 3. Buckets positioned in the trough feeder. 

ee Pe ee 
Since transitioning the flamingo flock over to the new trough- | 

style feeder in the early spring, we have seen an increased 

interest in food from the flock, a decrease in the amount of food 

wasted from 30-40% daily to 5-10% daily, and a decreased 

pest presence on exhibit. Every flamingo has demonstrated 

being comfortable eating from the trough feeder and the 

feeder has proven able to fit as many as 16 flamingos eating 

simultaneously. Overall, this feeder has proven to be a 

tremendous success in providing our flamingo flock with easy 

access to their diet, while preventing food from being wasted 

due to poor presentation or consumption by pests. {"* 

Image 4. Success! The entire flamingo flock eating from the trough feeder. 
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TRAINING TALES 

No Matter How Small, An Animal 

Can Be Trained: A guide to 

voluntary transfers for ambassador 

and exhibit rodents 
Danielle Wanies, former Interpretive Animal Programs (IAP) Keeper at the Henry Doorly Zoo & Aquarium, 

currently Educator at The Cincinnati Zoo & Botanical Gardens 

The Interpretive Animal Programs 

department at Omaha’s Henry Doorly 

Zoo & Aquarium in Omaha, Nebraska, 

uses spiny mice (genus Acomys), degus 

(Octodon degus), fat-tailed gerbils 

(Pachyuromys duprasi), pack rats 

(Neotoma cinerea), and kangaroo rats 

(Dipodomys) for public programming. 

Allowing an animal the choice whether 

or not to participate in an educational 

program is nota foreign concept to 

zookeepers, but the concept is rarely 

applied to small rodents. Historically, 

capture and restraint methods were 

used to transport/handle the animals: 

; eres ae 

Docents ready for a program. 
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catching the animals with towels or 

cornering the animals into boxes. Since 

untrained rodents are an escape/bite 

risk with this method, only paid keepers 

were permitted to get the rodents out for 

our docents to use in programming. This 

handling method created a very stressful 

situation for our rodents and took up 

valuable keeper time. There had to bea 

better way for everyone. 

A plan was discussed and implemented 

for the rodents to be trained to approach 

a tube and enter for easy weighing/ 

transport. Our behind-the-scenes rodent 

rere 

home enclosures are 10-20 gallon 

aquariums, and the rodents are placed in 

clear terrariums designed for transport 

of small animals for presentations. Tubes 

were the goal transport devices as they 

are readily accessible and easily fit into 

both home and transport enclosures. 

Due to budget constraints, the tubes are 

very simple. The original rodent tube was 

a PVC pipe with a mesh end anda rubber 

lid as a cap, which was then switched to 

a wider white container; a large yogurt 

container for the large rodents and a large 

sour cream container for the small rodents. 

This change in the tube was due to 

several things we have learned and 

observed about rodent preference: 

1) They don’t like being able to see that 

they are moving. 

2) They like a space where they can easily 

turn around. 

3) They don’t like a space that gets 

completely dark when the lid is placed 

over it. The white containers are semi- 

permeable to light and allow the tube 

to be well lit even when closed, yet are 

opaque enough that the rodents cannot 

see that they are being moved. 

Desensitizing to the tube 

Initially a baited tube was placed in 

the middle of the enclosure and any 

individual rodent from that group was 

allowed to approach and investigate 

it. For the ones that were too scared 



to approach, the tube would be placed next to their hide. Most 

rodents would enter the tube within a minute. This stage of 

desensitization would last for about 1-2 weeks. We tested for 

reward preference during this time frame to determine the best 

primary reinforcer; we found it to be sunflower seeds and peanuts. 

Since peanuts are higher in calories than sunflower seeds, the 

peanut pieces were used only for stages that were difficult for that 

particular rodent to perform, with the intention of phasing it out 

for a sunflower seed. 

Once the rodent was consistently entering the tube, the baited 

tube was moved further and further away. Every time the tube was 

placed into the enclosure a double click with a clicker was given. 

This served a dual purpose; many of our rodents are nocturnal 

so the click would wake them up, and the sound acted as a cue to 

let them know training was commencing without them having to 

visually see the tube being placed in. This simplified locating an 

amenable rodent amongst all of the enrichment and hides. Once 

an individual rodent was consistently coming to the baited tube, 

luring was stopped and the seed was dropped in through a hole 

bored into the top of the tube after the rodent entered. Many of 

the rodents would take the seed and immediately run out. To 

discourage this, a second seed was dropped in shortly after the 

first to provide the animal with a reason to remain, allowing 

the lid to be placed over the end of the tube. In some cases, the 

rodents would immediately run out of the tube when they saw 

any movement from above. For these rodents, tube training was 

paused to condition them to a human hand being associated with a 

reward. This was done by hand-feeding and took from two weeks 

to two months, depending on the individual. ns Pe? 2a 
Releasing spiny mouse into presentation terrarium 

Once the animal was comfortable with entering the tube for 

rewards and a hand coming down with rewards, the lid was placed 

over the opening for one second and a seed dropped inside. This 

way the animal would receive two seeds, one for entering and 

one for the lid being closed. The first seed was slowly eliminated, 

and the animals eventually were only rewarded when the lid was 

closed. The duration for the lid being on was gradually increased 

from 1 second to 10 seconds. A second seed would be given for 

durations of calm behavior longer than 10 seconds in the tube. 

Eventually the participating individual received only one seed 

when the lid was closed. By the end, the double click was the cue 

and the lid closing became the bridge, since a clicker had been 

used initially as the cue/wake up signal. This process took about 

1-3 months on average. 

Moving the tube 

A similar desensitization process was used to condition the 

animals when moving the tube; with the eventual goal behavior 

was to have an animal enter a tube, allow it to be covered, and then 

the tube gently transferred to the program container. The animals 

were conditioned and rewarded for remaining calm for increasing 

movements of the tube. When an animal appeared comfortable 

with the tube moving while inside, we could proceed to training 

the actual “release” into the second enclosure. 

Transfer into carrier 

Once an animal was comfortable in the tube while it moved, 

we would place the tube into the enclosure they were being 

transferred into. When the lid was removed from the tube, the 

animal could exit and explore. To initiate the exploring behavior, 
Rodent tube training 
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Docent Volunteer Bob asking a spiny mouse to 
tube for transfer from presentation terrarium to 
home enclosure. 

a reward was placed outside the tube. 

Exiting when the lid was removed 

would then be reinforced as the goal 

behavior. To help phase out any luring, 

the rodents were differentially rewarded 

with a peanut piece if they left the tube 

for the carrier within 30 seconds. If it 

took longer than that, they only received 

a sunflower seed. After a week of this, 

the rodents were leaving their tubes 

when placed inside of the transport 

carrier almost immediately. 

For the animals that had an extreme 

Se 
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aversive reaction to the carrier 

(exhibited high stress behavior and 

would not participate in tube training 

again), we worked on desensitizing 

them to the carrier. We did not want the 

tube to be associated with this initially 

negative experience, so we placed the 

animal in the carrier using the old 

methods of catching with a towel or 

cornering in a box. Once in the carrier, 

the animal received several rewards 

with a goal of rewarding calm behavior, 

gradually lengthening the time in the 

carrier to three hours. During this 

process, the carrier never left the back 

holding area. Once the animal exhibited 

calm behavior in the carrier, we again 

introduced them to it with the tube. If 

the animal came out of the tube calmly, 

stayed calm in the carrier, and tube 

trained again the next day, we knew it 

was ready for its first public encounter. 

Final Criteria 
The final criteria was that every rodent 

was allowed 20 seconds to enter the 

tube, which was removed for 10 seconds 

if they decided not to participate right 

away. They were given three tries. If they 

still did not choose to enter the tube after 

the third try, the docents knew not to use 

that particular rodent and offered the 

opportunity to another individual. Once 

in the tube, the rodents were also never 

“dumped” out, but rather given a choice 

to exit or stay in. If the rodent did not exit 

the tube into the carrier on their own, or 

after a handler attempted to lure them out, 
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the lid was put back on the tube and then 

they were returned back to their home 

enclosures. 

While out on a program, docents may 

give the rodent up to five sunflower 

seeds intermittently to make the 

encounter a more rewarding experience. 

In addition, the carrier must always have 

a hide for the rodent to go into should 

they choose to remove themselves from 

view for any length of time. The guests 

are still able to see the animal inside 

its hide. By providing this option of 

“hiding” while on program we have seen 

a significant increase in calm behaviors. 

The same process is used to return an 

animal that has gone out on program 

back into its home enclosure. A food 

reward for leaving the tube to go 

back into their home enclosure is not 

provided, as we consider the return 

home a positive reinforcer in and of itself. 

Trouble-shooting the species 

We have several different species of 

rodents in the department and have tried 

tube training them all. The spiny mice, 

degus, fat-tailed gerbils, and pack-rats have 

been successfully trained to participate 

voluntarily in tube training. As for the 

kangaroo rats, they slept so deeply that the 

clicker wouldn’t wake them up. Since we 

could literally pick the sleeping mouse up 

in our hands and place them in a carrier 

without them waking up, we decided tube 

training wasn’t needed for now. 

Even with our success, we did encounter 

challenges with certain species. We also 

noticed some discrepancies within species 

based on location of their home enclosure. 

For instance, the degus are very smart, but 

also very antsy; they would not train with 

multiple staff present or for new people. 

We slowly worked new people in, and we 

continue working on our training process 

with this species. Initially, both the degus 

and pack-rats had a harder time adjusting 

to the carrier. We realized its small size 

was aversive to these larger rodents; we 

solved this problem by placing them in a 

clear plastic tub with a lid (containing a 

hide and enrichment) for presentations. 

Regardless of species, the rodents on 

public exhibit are taking longer to train 

due to the challenges of public presence, 

possibly as a result of guests banging on 

enclosure windows throughout the day, 

and limited keeper interaction since we are 



only present during the morning cleaning 

and feedings. 

Recognizing that there is always room for 

improvement, we are currently developing 

a new tube design. Some docents are not as 

fast at completing the goal tube behavior, 

SO we are designing a tube with a levered 

lid that can be controlled quickly with their 

thumb once the rodent enters, instead of 

fishing around for the lid. 

Introducing docents and 

behavior maintenance 

To transfer the tube training behavior 

from the staff to the docents, docents 

are asked to come in for three training 

sessions over a two-week period. A 

training sheet with pictures of the 

process and final goal criteria is provided 

as areference. Our department uses a 

training log for each animal to record their 

behavior on a scalable rating system, with 

columns for each behavior. To provide 

consistency among staff and docents 

when rating each animal, a reference 

sheet is available explaining the rating 

parameters. The log is reviewed weekly to 

see if there are any problem areas (either 

with a particular handler or a particular 

Training Tales Editorial 

rodent) and adjust training as needed. 

To maintain the behaviors at a consistent 

level, our keepers train the rodents three 

times a week. They transfer the rodent to 

the carrier but only leave it in for a minute 

before bringing them back home. 

Conclusion 
Our docents now have a safe way to 

transport the rodents on their own 

and the rodents are able to choose to 

participate. We believe the ability to 

choose whether or not to participate is 

essential to improving their individual 

welfare. How can we Say we are 

improving the quality of our animals’ 

lives if they have no choice? With 

this method, animals that choose to 

participate are well-rewarded, and those 

that choose not to, are left to whatever 

other behaviors they are engaging in. 

Because of the success of this project, 

our department has made it a goal to 

find ways we can give ALL of our small 

animals the option to choose to come out 

of their homes and to find ways to make 

their time in the public more rewarding. 

Our newest project is working witha 

few of our lizard species, like our blue- 

tongued and prehensile tailed skinks. As 

Comments by Angela Binney, editing by Kim Kezer and Jay Pratte 

keepers, we can all agree that the welfare 

of our animals is our number one priority. 

We all have an amazing opportunity to 

improve our animals’ welfare by teaching 

them to willingly participate, not only 

in transfers, but in medical procedures, 

public presentations, and much more! 
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Animal Ambassadors are an important component to zoo and aquarium guest engagement and education programs. They 

help foster a connection with nature and an appreciation for wildlife and wild places. Animal presentations have been found 

to increase affective learning and promote enhanced environmental attitudes (AZA CEC, 2019). Vital to this concept are the 

messages and perceptions associated with the Ambassador Animals, including their handling, care, and welfare. To this end, 

AZA accredited facilities develop a comprehensive Institutional Ambassador Animal Policy (AZA, 2019) including taxon-specific 

protocols for details such as, “1) How to remove the individual animal from and return to its permanent enclosure, and 2) How 

to crate and transport animal,” (AZA, 2019). 

Excellent welfare is an essential element in development of an Institutional Ambassador Animal Policy. This Training Tale 

illustrates how this can be accomplished by adapting to the natural and individual history of the animals and by providing 

choices through voluntary participation and positive reinforcement. Adapting the training to meet the needs of other taxa will 

be a fun and exciting endeavor, especially with ectotherms which may respond differently to stimuli and reinforcement than 

mammals. Thank you for sharing your training tale and best wishes in meeting all your ambassador animal training goals! 

AZA. 2019. Recommendations for Developing an Ambassador Animal Policy. Association of Zoos and Aquariums. Accreditation 

Resources Center. On https: //www.aza.org/recommendations-for-developing-an-institutional-ambassador-animal- 
policy, accessed on 7 August 7, 2019 

AZA Conservation Education Committee. 2019. CEC Ambassador Animal Position Statement. Association of Zoos and 

Aquariums. On https://www.aza.org/cec-ambassador-animal-position-statement, accessed on 7 August 7, 2019 



ENRICHMENT OPTIONS 

Planters for Primates — Part II: 

Exploring more ways to enrich 

animal lives with plants 
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Introduction the plants in the process (Figure 1). live plants. Since that publication, 

In 2015, the Animal Keepers Forum The purpose of that project was to not the authors of this article have been 

published “Planters for Primates: only provide the animals with foraging working together to find more ways to 

Using container gardens as animal opportunities, but also the chance to give the non-human primates that live at 
enrichment” highlighting the experience live plants using all of their the Saint Louis Zoo Primate House more 

enrichment container gardens that senses. The majority of the monkeys opportunities to experience live plants. 

were created to provide live plants for and lemurs at the Saint Louis Zoo New types of enrichment planters have 

the monkey and lemur inhabitants at currently do not have access to outside been created or modified for use in zoo 

the Saint Louis Zoo (Whipple, 2015). habitats, and those that do have access habitats. The Saint Louis Zoo already 

These were large modified planter boxes to outside habitats can only enjoy them has an approved browse list, and after 

that had locking mesh lids on hinges to for part of the year due to weather. working with the management in the 

make them monkey-resistant so that So, many of the animals’ experiences primate unit as well as the horticulture, 

the animals could enjoy and forage from with live plants have been limited as animal nutrition, and veterinary 

the live plants without doing harm to the indoor habitats do not support departments, two new species of plants 
were also added to the browse list for 

use with the majority of the non-human 

primates thanks to this project. 

General Description of the 

Enrichment Devices and Plants 
The monkey-resistant enrichment 

container gardens that are now in 

use from the previous “Planters for 

Primates” article are large planters that 

are meant to sit on the ground. This 

new project involved three additional 

methods of providing live plants to the 

animals. For the purpose of this paper, 

monkey-resistant is defined as being 

designed so that larger bodied and/or 

destructive monkeys will be able to use 

the device. 

Figure 1: Guereza Colobus (Colobus guereza) family using an enrichment container garden from the original 
"Planters for Primates" article. (Photo by M. Whipple) 
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Figure 2: Mongoose Lemurs (Eulemur mongoz) with 
the monkey-resistant PVC hanging planter. (Photo 
by M. Whipple) 

1. Monkey-resistant PVC Hanging 

Planters for lemurs and all monkeys 

(Figures 2 and 3) - These planters 

were a completely new idea in both 

design and construction. These 

provide live hanging plants to all the 

lemurs and monkeys (including the 

larger bodied and/or destructive 

monkeys). The growing space for 

plants is limited in this type of 

planter, so smaller plants that could 

be planted annually were chosen. 

For this project five hanging planters 

were created. The plants used in 

this project were herbs and greens 

from the Saint Louis Zoo’s current 

approved browse list and included: 

Mexican Tarragon (Targetes lucida), 

Greek Oregano (Origanum vulgare 

hirtum), Peppermint (Mentha 

X piperita), Sweet Marjoram 

(Origanum majorana), Italian 

Oregano (Origanum vulgare), 

and Napa Cabbage (Brassica rapa 

pekinensis). Because these planters 

will be replanted annually, different 

plants can be planted each year. 

All of the plants chosen for these 

planters need full sunlight to grow, 

so a location for outdoor storage had 

to be located during the growing 

season. Hooks were installed on a 

fence in a behind-the-scenes area to 

hang the planters outside when not 

in use during the growing season 

which allowed the plants to get 

plenty of sunlight. 

Figure 3: Allen’s Swamp Monkey (Allenopithecus 
nigroviridis) with the monkey-resistant PVC hanging 
planter. (Photo by M. Whipple) 

2. Hanging Basket Planters for lemurs 

and smaller-bodied monkeys 

(Figure 4) - These planters are not 

considered monkey-resistant and 

thus should not be used for larger 

bodied and/or destructive monkeys. 

These are hanging planters that can 

be purchased commercially, but then 

modified for use in a zoo habitat. 

Three hanging basket planters 

were modified for this project. 

The plants used were once again 

from the Saint Louis Zoo’s current 

approved browse list. Spider plants 

(Chlorophytum comosum) were 

chosen for these planters as they 

work well as a hanging plant, were a 

lighter weight plant than some other 

heavier options, are easy to obtain, 

are perennial, and grow well in dim 

lit, indoor conditions. A location for 

year-round indoor and/or outdoor 

storage had to be located. 

3. Large Floor Planters for lemurs and 

smaller bodied monkeys (Figure 

5) - These planters are also not 

considered monkey-resistant. These 

commercially-purchased planters 

were slightly modified for use in 

a zoo habitat. For this portion of 

the project, the focus was to plant 

larger plants in planters that would 

handle “wear and tear” by animals 

in an indoor setting. This portion of 

the project involved consulting with 

several zoo departments (primate 

Figure 4: Cotton-top tamarins (Saguinus 
oedipus) with the hanging basket planter. 
(Photo by M. Whipple) 

unit, animal nutrition, horticulture, 

and animal health) in order to add 

new species of plants to the zoo’s 

current approved browse list. The 

two plants added were the Macho 

fern (Nephrolepis biserrata) and the 

Kimberly Queen fern (Nephrolepis 

obliterate). These plants were 

initially recommended by the 

horticulture department. They were 

preferred because they are larger 

plants that could handle the “wear 

and tear,’ are also easy to obtain, 

are perennial, and once again grow 

well in dim lit, indoor conditions. A 

location for year-round indoor and/ 

or outdoor storage had to be located 

for these planters as well. 

Materials and Methods 
The following sections contain a 

description of the materials, tools, and 

instructions for how to make each of 

the planters discussed in this article. 

Materials are defined as any items that 

will become a part of the planter device. 

In the list of materials, one will see that 

the brand names of some of the materials 

that were used have been provided for 

informative purposes. It should also be 

noted that in order to prevent corrosion, 

all of the metal materials used in this 

project were zinc plated unless otherwise 

noted. Tools are defined as items used 

to make the device. In the list of tools, 

one will see that in some cases multiple 

options have been given for tools to do 
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the different tasks. The idea behind 

this is to be budget conscious, as zoo 

keepers at another zoo may not have 

access to the exact same tools used 

in this project, but they may already 

have a different tool that can get the 

same job done. Lastly, in order to save 

time, money, or both, some of the “how 

to build” steps listed are marked as 

OPTIONAL. These are steps that either 

make the planters look more natural, 

allow for more anchoring points on the 

planter, or add drainage holes if they do 

not already exist, so these steps may not 

be necessary in order to build a usable 

planter. 

1.) Monkey-resistant PVC Hanging 

Planters for lemurs and all monkeys: 

MATERIALS TO MAKE ONE PLANTER: 

1 - 10.16 cm (4 in.) diameter PVC pipe 
that is 30.48 cm (12 in.) long 

1 - 10.16 cm (4 in.) PVC end cap pipe 
fitting 

1-10.16 cm (4 in.) PVC cleanout pipe 
fitting 

1 - 9.53 mm (3/8 in.) threaded rod 
that is 10.16 cm (4 in.) long 

2 - 9.53 mm (3/8 in.) hex nuts 

1 - Thread-locking fluid medium 
strength (Loctite® Blue was used for 
this project. www.loctite.com) 

1 - 15.24 cm by 15.24 cm (6 in. by 6 
in.) section of 2.54cm by 2.54 cm (1 

in. by 1 in.) stainless steel mesh 

1 - Quick setting two part clear epoxy 
(Gorilla® Epoxy was used for this 
project. www.gorillatough.com) 

3 - 6.35 mm (1/4 in.) eyebolt that is 
5.08 cm (2 in.) long 

3 - 6.35 mm (1/4 in.) hex nuts 

3 - 6.35 mm (1/4 in.) washer that is 
2.54 cm (1 in.) in diameter 

Purple PVC Primer 

PVC Cement 

MEK (methyl ethyl ketone) 

Petroleum-based dyes (Rekhaoil® 
Petroleum Dyes were used for this 
project. www.naradmarketing.com) 

Small section of burlap approximately 
30.48 cm by 30.48 cm (12 in. by 12 in.) 

Potting Soil 

Plants 
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TOOLS: 

Miter saw, Hacksaw, or Reciprocating 
saw > to cut length of pipe 

Drill or Drill press > to drill holes for 
threaded rod, eyebolts and to open up 
the cleanout screw on cap 

Angle grinder > to carve the “bark” on the 
PVC 

Angle grinder, Rotary tool, or Hacksaw 
> to cut the mesh 

Rotary tool > to carve the “tree rings” 
and recessed areas used to attach the 

mesh to the lid 

Brushes or Rags for dyeing the PVC 

Pliers or Locking Pliers 

Bar Clamp or Bench Vise 

Jigsaw or Coping saw > to open up the 
cleanout screw on cap 

Knife or Razorblade 

Nitrile Gloves > for dying PVC with a 
petroleum-based product which would 
dissolve latex gloves 

Permanent marker 

Scrap pieces of wood or plastic 

Paper towels 

Step 1-Cut a 30.48 cm (12 in.) section 

of 10.16 cm (4 in.) PVC pipe, using a 

hacksaw, miter saw, or reciprocating 

Saw. 

Step 2-Dry fit the 10.16 cm (4 in.) end 

cap fitting and the female portion of the 

10.16cm (4 in.) cleanout fitting onto the 

Figure 5: Ring-tailed Lemur (Lemur catta) with the large floor planter. (Photo by M. Whipple) 

30.48 cm (12 in.) section of pipe, then use a 

marker to mark the edge of the caps on the 

pipe to determine where to stop carving in 

Step 7. 

Step 3-Remove the raised platform that 

is used to wrench open a closed cleanout. 

This is done by drilling a series of 9.53 mm 

(3/8 in.) - 12.7 mm (1/2 in.) holes around 

the flat portion of the male 10.16 cm (4 

in.) clean out fitting, while leaving the 

threaded section intact and undamaged, 

then continue cutting out the section using 

a jigsaw or coping saw. File the interior 

smooth. This should create a small ring 

of PVC with threads on the exterior that 

will be used as the lid for the planter. This 

will be referred to as the Male Ring for the 

remainder of the lid construction process. 

Step 4- Attach a handle to the Male Ring so 

the lid can be more easily removed without 

damaging it. This is done by drilling a 9.53 

mm (3/8 in.) hole through one side of the 

Male Ring, and drilling another hole on 

the opposite side directly across from the 

original hole. Clean up the threads with 

a knife. In order to maintain that the lid 

still be able to be screwed on and off, the 

9.53 mm (3/8 in.) threaded rod that will 

act as the handle needs to be long enough 

that it goes the length of the Male Ring. 

However, it cannot be so long as to extend 

into the threaded section, as that would 

prevent the lid from functioning. Cut a 

section of 9.53 mm (3/8 in.) threaded rod 

to fit this specification. Run the section 

of rod through one hole of the Male Ring 
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and then screw two 9.53 mm (3/8 in.) 

hex nuts onto the rod before running 

the rod through the second hole of the 

Male Ring. Adjust the nuts so that the 

threaded rod is prevented from falling 

out of the Male Ring. Use thread-locking 

fluid to lock the nuts in place by the 

interior of the Male Ring. Be careful 

when positioning the nuts so as not to 

warp the shape of the Male Ring which 

would prevent it from screwing onto the 

Female portion of the 10.16 cm (4 in.) 

PVC cleanout. 

Step 5- Mark, cut and adhere the mesh 

to the underside of the Male Ring 

to complete the lid construction. To 

accomplish this, turn the Male Ring 

upside down and mark a small piece 

of mesh that fits across the Male Ring. 

Cut the section of mesh with an angle 

grinder, rotary tool, or hacksaw. While 

cutting, keep checking against the Male 

Ring that the mesh being cut extends 

to the PVC without being so long as to 

prevent the threads from functioning. 

Lay the cut piece of mesh over the 

ring and tidy up any of the long mesh 

protrusions. Using a permanent marker, 

mark on the underside of the Male Ring 

where the ends of the mesh overlap with 

the PVC. Use a narrow grinding bit on 

a rotary tool to cut a series of grooves 

into the Male Ring in each location that 

you marked. These should be about the 

depth of the mesh ends so that when the 

mesh is placed into the grooves, the top 

of the mesh is flush with the PVC. Use 

the two-part clear epoxy to adhere the 

mesh by filling each groove with epoxy 

and pressing the mesh into place. Clamp 

the lid by using scrap pieces of wood or 

plastic, to distribute the weight. Make 

sure to cover the scrap pieces with paper 

towels in order to prevent the lid from 

adhering to them and let it sit for 24 

hours. Clean up any epoxy that drained 

out of the grooves overnight by carefully 

cutting it away with a knife. The lid is 

now complete (Figures 6 and 7). 

Step 6- (OPTIONAL) - The next several 

steps involve carving and dying the PVC 

planter so that it is more appealing to 

look at. Sand the bottom of the 10.16 cm 

(4 in.) end cap to remove any molded 

writing. Carve a spiral pattern onto the 

bottom of the end cap with the rotary 

tool using a narrow grinding bit. For this 

project, start around the outer edge and 

then work to the middle, leaving about 

6.35 mm (*% in.) in-between the lines 

that are carved. 

Step 7- (OPTIONAL) - Start carving 

the bark texture onto the 10.16 cm (4 

in.) sides of the end cap, the 10.16 cm 

(4 in.) female cleanout, and section of 

pipe. This can be done using an angle 

grinder with a 6.35 mm (% in.) masonry 

bit. Using a back and forth motion, run 

the angle grinder down the piece. Be 

careful not to apply too much pressure 

in one spot as it will gouge the PVC. Do 

not grind far past the lines marked on 

the 10.16 cm (4 in.) pipe from Step 1 

as the 10.16 cm (4 in.) fittings will not 

fit properly if the pipe is excessively 

narrowed. 

Step 8- Once the carving is complete the 

10.16 cm (4 in.) endcap and the 10.16 

cm (4 in.) female cleanout piece can be 

glued together. Using the purple PVC 

primer, prime the outside surface of the 

10.16 cm (4 in.) PVC pipe, the inside of 

the 10.16 cm (4 in.) end cap, and the 

inside of the 10.16 cm (4 in.) female 

cleanout that will be attached to the 

pipe. Let sit for at least 15 minutes and 

then apply PVC cement around the ends 

of the pipe and slide the endcap and the 

female cleanout into place. Wipe away 

excess glue if needed and let sit for at 

least two hours. 

Step 9- (OPTIONAL)-To dye the planter, 

mix MEK with the petroleum-based 

dyes creating a palatable color and 

then brush the color onto the entirety 

of the outside of the planter (including 

both fittings and the main pipe). Once 

dry, sand the planter so that the raised 

sections are bare PVC while leaving the 

carved recesses dyed. Once sanded, clean 

off any remaining dust and then apply 

dye to upper sanded portions. To do this 

dip a rag into the dye and wipe it quickly 

across the raised portions being careful 

not to let the dye pool or sit too long 

which should create a two-tone section 

with the raised portions appearing 

lighter than the shaded recesses. Spot 

colors can be added to taste, for example, 

you could create a yellowish-brown color 

to represent the inside of a cut log on the 

bottom of the endcap. When applying 

the dye, be sure to wear nitrile gloves as 

petroleum-based dyes will cause latex 

gloves to deteriorate. Be aware that over 

time, the dyes will fade with exposure to 

the sun. Thus, planters may have to be 

re-dyed in the future. Though this was 

not attempted with this project, there 

are UV resistant clear coat sprays that 

may work to protect the color. A possible 

variation to consider would be to paint 

the planters instead of dying them. Paint 

would need to be touched up due to wear 

and tear over time. 

Step 10- Drill two 6.35 mm (% in.) holes 

on opposite sides of the female cleanout 

end of the planter, being sure to drill into 

the lower half about 2.54 cm (1 in.) from 

the bottom of the fitting that is glued to 

the pipe. Run a 6.35 mm (% in.) eyebolt 

through each of the holes, secure a 6.35 

mm (% in.) washer onto the eyebolt, 



Figure 6: Top view of the lid for the monkey- 
resistant PVC hanging planter. (Photo by M. 
Whipple) 

Figure 7: Underside view of the lid for the monkey- 
resistant PVC hanging planter. (Photo by M. 
Whipple)planter.jpg 

1 0 

Figure 8: Monkey-resistant PVC hanging planter 
without carving or dye. (Photo by M. Whipple) 

= 

Figure 9: View of finished monkey-resistant PVC 
hanging planter with lid in place. (Photo by M. 
Whipple) 

and screw ona 6.35 mm (™% in.) hex nut 

tightening them down with pliers ora 

socket. These will be the main anchor 

points for hanging the planter (Figures 8 

and 9). 

Step 11- Drill a series of 6.35 mm (% 
in.) holes in the bottom of the end cap to 

allow for drainage (Figure 10). 

Step 12- (OPTIONAL) - Select a hole in 

the end cap near the center and runa 

6.35 mm (% in.) eyebolt through and 

secure with a washer and a hex nut. 

This is to provide a lower anchor so the 

planter can be anchored down to prevent 

animals from flipping it. 

Step 13- Now the planter is ready for 

a plant. First insert a folded piece of 

burlap into the planter that will cover 

the inside bottom of the planter. Add dirt 

and plant your selected plant and secure 

the lid. Don’t forget to give it water and 

appropriate sunlight (Figure 11). 

Hanging Basket Planters for lemurs 

and smaller-bodied monkeys: 

Materials to make one planter: 

1 - Commercially purchased heavy- 

duty plastic hanging basket planter 

4 - 45.72 cm (18 in.) lengths of black 

plastic chain 

5 - Cable Ties 

1 - Double-ended snap bolt 

Small section of burlap approximately 

45.72 cm by 45.72 cm (18 in. by 18 in.) 

Potting Soil 

Plants 

Tools: 

Wire cutters 

Drill 

Step 1- Remove existing hanger from the 

planter. The planter used for this project 

had four thin plastic strings attached to a 

plastic hook at the top. These were easily 

unsnapped from the planter. 

Step 2 - (OPTIONAL) If the bottom 

of the planter does not have existing 

drainage holes, flip over the planter and 

very carefully drill several holes into the 

bottom of the planter. 

Step 3 - There should be four existing 

holes from the removed hanger. Use 

cable ties to affix one end of each 18” 

length of black plastic chain to each of 

the holes along the rim of the hanging 

planter. Use wire cutters to trim excess 

cable tie ends. 

Step 4 - Gather all four of the unattached 

ends of the black chain and run one cable 

tie through the end links to attach them 

all together leaving enough space for one 

end of a double-ended snap bolt to be 

added. Use the wire cutters to trim the 

excess cable tie end. Add the double- 

ended snap bolt which will later be used 

to hang the planter in the animal habitats. 

Step 5 - Place a small section of folded 

burlap in the bottom of the hanging 

planter and add potting soil and a plant. 

Large Floor Planters for lemurs and 

smaller-bodied monkeys 

Materials to make one planter: 

1 - Large commercially-purchased 

heavy-duty ground planter 

Section of burlap approximately 60.96 

cm by 60.96 cm (24 in. by 24 in.) 

Potting Soil 

Plants 

Tools 

Drill 

Step 1 - (OPTIONAL) If the bottom 

of the planter does not have existing 

drainage holes, flip over the planter and 

very carefully drill several holes into the 

bottom of the planter. 

Step 2 - Place a section of folded burlap 

in the bottom of the planter, add potting 

soil, and add a plant. 

Discussion 
Vegetation is a part of the diet for many 

animals living in zoos, not just primates. 

As such, animals are normally offered 

their species-appropriate diet that may 

include a variety of fruits, vegetables, 

greens, and other plant materials if they 

eat plants as a part of their regular diet. 

On top of that, harvested browse (shoots, 

twigs, and leaves from trees and other 

plants) can be offered to meet not only 

dietary needs, but also give the animals 

the opportunity to exhibit natural 
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foraging and browsing behaviors. The 

addition of live plants to a habitat can 

also be a benefit to the animals on both 

a nutritional level and enrichment level. 

Allowing animals to have access to live 

plants gives the animals the opportunity 

to forage for their own food, and it 

allows them to interact with the plants 

themselves. Live plants not only provide 

the potential for animals to use all of 

their senses (visual, auditory, gustatory, 

olfactory, tactile and equilibrium), but 

also introduce choice into the animals’ 

lives (Frediani, 2009). Through this 

project keepers have been able to see 

monkeys and lemurs interact with the 

plants in their planters in all of the ways 

that have been suggested. Even when 

the animals chose not to eat from the 

plants, keepers observed them sitting 

in the plants, smelling the plants, scent 

marking the plants, playing with them 

or on them, and so on. For example, 

the Guereza Colobus (Colobus guereza) 

enjoy eating all of the herbs from the 

monkey-resistant PVC hanging planters, 

while the Goeldi’s Monkeys (Callimico 

goeldii) have been observed sitting 

amongst the plants inside the hanging 

basket planters. The very smart and 

destructive Allen’s Swamp Monkeys 

(Allenopithecus nigroviridis) are now 

able to have live plants in their habitats 

too because we created a planter that 

limited damage and harm to the overall 

plant. This project has shown that it is 

Figure 10: Close-up view of the bottom of the 
monkey-resistant PVC hanging planters. (Photo by 
M. Whipple) 
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possible to find creative and inexpensive 

ways to safely provide live plants to 

animals that live in indoor habitats void 

of live plants. 
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Figure 11: Side view of finished monkey-resistant PVC hanging planters. (Photo by M. Whipple) 

REVIEW 

This article is a great example of 

the authors using past experience 

to build and grow their enrichment 

program. They used a previously 

established idea to create a new 

opportunity for the animals to forage 

arboreally, while at the same time 

added two new species of browse 

to their approved list. How many of 

us have created a really awesome 

enrichment opportunity, patted 

ourselves on the back, and moved 

on? Not only does this article give 

some creative and budget-friendly 

ways to provide live plants to non- 

human primates living in indoor 

habitats, it can also serve as an 

opportunity for all of us to revisit one 

or two enrichment devices we have 

created and see how we can expand 

its usefulness. Think about how the 

current species uses it and what you 

could change to encourage more 

natural behaviors? Could this item 

also be modified for another species? 

The possibilities are endless! 
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